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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately judge the 
service life of a storage battery from a load power value. 

SOLUTION: An expected service life value LO is found 
by comparing a measured load power value with 
previously found storage battery service life information 
vs, load power, the first amount LI of service life 
lowering is found from the total discharge time H and the ij 
number N of times of discharge, the second amount of 
service life lowering is found from battery temperatures 
Tn measured at time intervals D, and the service life of a 
storage battery is judged by computing a remaining 
service life value L by the following equation. 
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* NOTICES * 

JPO and INPIT are not responsible £or any 
damages caused by the use of this tramslation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of the life judging approach of the battery 

used for an uninterruptible power supply etc., and the life judging equipment using it. 

[0002] 

[Description of the Prior Art] It is important from maintenance check to detect the life of the battery 
built in in the equipment having the battery for backup like an uninterruptible power supply (UPS). 
However, since the life of a battery is influenced in many cases according to factors, such as magnitude 
of a battery rating, service temperature, a charge electrical potential difference, the count of discharge, 
and the negative charge force at the time of discharge, the element which judges the life of a battery is 
not fixed, it is various, and it is not easy to judge the life of a battery in use correctly. 
[0003] The electrical-potential-difference change at the time of using this internal resistance for the end 
of life of a battery as an approach of judging the capacity and the life of a battery, in the former as a 
parameter which judges capacity or a life paying attention to there being a phenomenon which internal 
resistance increases being proposed, and discharging a battery is measured, and the approach of making 
it correspond to a life is also proposed. 

[0004] Such a conventional life judging approach is what paid its attention to the correlation of the 
internal resistance of a battery, and an electrical-potential-difference change of the battery brought about 
by this and the life of a battery, and is effective in that a certain amount of life can be predicted in a short 
time. 
[0005] 

[Problem(s) to be Solved by the Invention] If it is in the life judging approach of the battery in the 
former The life is judged from the property concerning the internal resistance of a battery. On the other 
hand, change of intemal resistance Since it appeared as total of factors, such as a fall of reduction of the 
amount of electrolytic solutions or the fall of electrolytic-solution concentration, the corrosion of the 
grid object holding an active material, and the electronic conduction nature of the active material itself, 
even when intemal resistance increased, there was a trouble that it could not specify whether it 
deteriorated based on which factor. Moreover, since the judgment precision of a life was governed by 
the above various degradation factors, if could narrow down the factor in which the battery deteriorated 
and it could not be specified, there was also a trouble that a judgment error became large. 
[0006] On the other hand, although the life of a battery was influenced by the magnitude of the negative 
charge force of making a battery discharging, since usually changed with busy conditions, when it was 
going to raise the judgment precision of a life, it had a trouble of it becoming impossible to judge 
correctly, if the magnitude of the negative charge force did not detect the negative charge force value 
actually impressed to an uninterruptible power supply, i.e., the negative charge force value to which the 
battery built in discharges. And in order to have detected the discharge negative charge force value, the 
battery needed to be discharged compulsorily, discharge voltage or a charging time value needed to be 
measured, but when having discharged compulsorily and actual interruption of service occurred, there 
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was a trouble of it becoming impossible to demonstrate an original backup function, and there was also 
a trouble that the discharge circuit for moreover making it discharge compulsorily was needed 
separately. 

[0007] This invention aims at offering the approach and equipment which can judge a life correctly from 
tiie negative charge force, even when an uninterruptible power supply operates and a battery is in a 
discharge condition. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, in the life judging 
approach of the battery of this invention, it is supposed that a residual life value is computed based on 
the amount of life falls computed from the life expectancy value which compared and computed the 
negative charge force value to which a battery discharges, and the battery life information currently 
beforehand searched for from relation with the negative charge force, the count of discharge, and the 
total charging time value. 

[0009] Moreover, a means to measure a negative charge force value in the life judging equipment of a 
battery, A negative charge force value and a means to memorize the battery life information currently 
beforehand searched for from relation with the negative charge force, A means to compute a life 
expectancy value by comparing battery life information with a negative charge force value, It is 
supposed that it will have a means to integrate a charging time value, the means which carries out 
counting of the count of discharge, the means which carries out conversion calculation of the total 
charging time value by which the charging time value was integrated, and the count of discharge by 
which counting was carried out to the amount of the 1st life falls, and the means which carries out 
conversion calculation of the residual life value from the aforementioned life expectancy value and the 
amount of the 1st life falls. 

[0010] And by referring to the battery life data for which it has asked beforehand by relation with the 
negative charge force A life value can be correctly predicted from the negative charge force value 
currently impressed to the battery at the time of discharge. And actual interruption of service occurs, 
even when a battery demonstrates an original backup function and is discharging, it can supplement with 
the fall of the life by the discharge, and the life of a battery can be correctly judged with a sufficient 
precision. 
[0011] 

[Embodiment of the Invention] The life judging approach of the battery of this invention measures the 
negative charge force which discharges a battery. This negative charge force value, A life expectancy 
value is computed by comparing the battery life information beforehand extracted from relation with the 
negative charge force, the amount of the 1st life falls is computed from the total charging time value 
which the count of discharge and its discharge took, and a life is judged in quest of a residual life value 
from the difference of the aforementioned life expectancy value and the amount of the 1st life falls. 
[0012] Moreover, since the amount LI of the 1st life falls can express the' count N of discharge, and the 
total charging time value H with the linear function made into a variable, it can be calculated from a 
formula 1 and can calculate the residual life value L from a formula 2. 
[0013] 
[Equation 5] 

L1=(a-N+b) + (c-H+d) (1) 

(*1 ttei^r. a. b. c. d(i:£ft-e&«c ) 

[0014] [Equation 6] 

L=L0-L1=L0-[(a-N+b)+(c-H+d)] (2) 
(iC2lzfcL^r. a. b. c. dli^ ftTf j5>«o ) 

[0015] And since it computes after making the relational data of the negative charge force and battery 
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life which have been beforehand searched for ahhough a life value is computed from the negative charge 
force value impressed to a battery at the time of discharge compare Since the life of the battery which 
falls by the discharge is amended when a life can be predicted correctly, actual interruption of service 
moreover occurs, and a battery demonstrates an original backup function and is discharging, the life of a 
battery can be correctly judged with a sufficient precision. 

[0016] Moreover, a life expectancy value is computed by measuring the negative charge force which 
discharges a battery and comparing this negative charge force value with the battery life information 
extracted from relation with the negative charge force. The amount of the 1st life falls is computed from 
the total charging time value which the count of discharge and its discharge took. The amount of the 2nd 
life falls is computed from the time amount of spacing which measures the battery temperature at the 
time of discharge or charge, and its temperature, and a life is judged in quest of a residual life value from 
a difference with the aforementioned life expectancy value, the amount of the 1st life falls, and the 
amount of the 2nd life falls. 

[0017] Furthermore, since the amount L2 of the 2nd life falls is expressed with the addition sum of the 
product of the exponential-function value of the battery temperature Tn measured at the time of 
discharge or charge, and the spacing time amount D which measures the temperature, it can be 
calculated from a formula 3 and can calculate the residual life value L from a formula 4. 
[0018] 
[Equation 7] 

L2=cZD.2"^"-"'^^« (3) 

[0019] 
[Equation 8] 
L=L0--(L1+L2) 

=L0- [(a-N+b) +(c-H+d) ] -e Z D-2 1^'^"-*^^/^^ (4) 
(SC4|Ctel\r. a. b. c. d. ettSR-eft^o ) 

[0020] And since it computes after making the relational data of the negative charge force and battery 
life which have been beforehand searched for although a life value is computed from the negative charge 
force impressed to a battery at the time of discharge compare When a life can be predicted correctly, 
actual interruption of service moreover occurs, and a battery demonstrates an original backup function 
and is discharging Since the life of the battery which falls by the discharge is amended and it 
supplements with change of a life also from ttie temperature of a battery further, the life of a battery can 
be more correctly judged with a sufficient precision. 

[0021] A negative charge force measurement means by which the life judging equipment of the battery 
of this invention measures the negative charge force value of a battery, A storage means to memorize the 
battery life information beforehand extracted from the relation between the negative charge force and a 
battery life, A means to compute a life expectancy value by comparing the battery life information and 
the measured negative charge force value from this storage means, It has a means to integrate a charging 
time value, the means which carries out counting of the count of discharge, the means which carries out 
conversion calculation of the total charging time value by which the charging time value was integrated, 
and the count of discharge by which counting was carried out to the amount of the 1st life falls, and the 
means which carries out conversion calculation of the residual life value from the aforementioned life 
expectancy value and the amount of the 1st life falls. 

[0022] Moreover, if it has a means to measure the battery temperature at the time of discharge or charge 
by fixed spacing time amount, and a means to compute the measured battery temperature and the 
spacing time amount to measure to the amount of the 2nd life falls, a residual life value can be more 
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correctly computed with a sufficient precision. 

[0023] Moreover, the means which carries out conversion calculation of the amount of the 1st life falls 
If the amount of the 1st life falls is made to output as a linear function which makes a variable the total 
charging time value and the count of discharge Even when actual interruption of service occurs, and a 
battery demonstrates an original backup function and is discharging The means which carries out 
conversion calculation further the amount of the 2nd life falls by the ability amending the life of the 
battery which falls by the discharge If the amount of the 2nd life falls is made to output as the addition 
sum of the product of the exponential-function value of battery temperature, and thermometry spacing 
time amount, change of a life can be amended also from the temperature of a battery and it is effective. 
[0024] Furthermore, if a life judging part is prepared in a battery and one or it has a means to display a 
residual life value, a means to communicate a residual life value, a means to control charge of a battery 
by the residual life value, etc., a function will increase and it will become more effective. 
[0025] And even when actual interruption of service occurs, and a battery demonstrates an original 
backup function and is discharging, since the life of the battery which falls by the discharge is amended 
and change of a life can be further amended also from the temperature of a battery, the life of a battery 
can be more correctly judged with a sufficient precision. 
[0026] 

[Example] (Example 1) The example is explained in full detail with reference to drawing 1 which shows 
the flow chart of the life judging approach. 

[0027] The life judging approach's initiation of actuation operates the actuation (root IV) which 
calculates the actuation (roots II and III) and the amount L2 of the 2nd life falls which calculate the 
actuation (root I) and the amount LI of the 1st life falls which calculate the life expectancy value LO. 
Actuation of Root I measures a negative charge force value, carries out data collating of this measured 
value for the relation between the negative charge force and a batteiy life with the negative charge force- 
battery life table memorized by storage means, such as memory, by the data information currently 
searched for beforehand, and calculates the life expectancy value LO according to a negative charge 
force value. Moreover, a charging time value is integrated in actuation of Root II, counting of the total 
charging time value H is carried out, in actuation of Root III, counting of the count N of discharge is 
carried out, and the amount LI of the 1st life falls is calculated by the formula 1 . Furthermore, in 
actuation of Root IV, the battery temperature Tn is measured for every spacing time amount D. 2 [(Tn- 
25) /lO] is computed from this battery temperature Tn, the sequential addition sum of the product of this 
value and the spacing time amount D is carried out according to the passage of time, it multiplies by the 
constant e, and the amount L2 of the 2nd life falls is calculated by the formula 3. Subsequently, with the 
life expectancy value LO and the amount LI of the 1st life falls which were calculated, and the amount 
L2 of the 2nd life falls, from a formula 4, the residual life value L is computed and a battery life is 
judged. 
[0028] 
[Equation 9] 

Li=(a-N+b)+(o-H+d) (1) 
(*1 fcl>r . a. c. dli£ftT?feSo ) 

[0029] 

[Equation 10] 

L2-ZD.2^""-"''"''« (3) 

[0030] 

[Equation 1 1] 
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L=L0-(L1+L2) 
=L0-[(a-N+b)+(c'H+d)]-6ZD-2 



[(Tn-25)/10] 



(4) 



[0031] thus, the conventional method of relating with the internal resistance value of a battery and 
judging a life, since factors, such as magnitude of the discharge negative charge force, discharge 
frequency, time amount that discharge took, and discharge temperature, are taken into consideration by 
the calculated residual life value L - comparing - the judgment of a life precision - it becomes 
accuracy more highly. In addition, when the error of a life judging is compared although the case where 
it is based on the approach of this example is about **8%, and based on the conventional approach, it is 
checking becoming about **35%. 

[0032] (Example 2) The example is explained in full detail with reference to drawing 2 which shows the 
block diagram of life judging equipment. 

[0033] Life judging equipment 1 is formed by the life judging section 2 and the battery 3 built in the 
uninterruptible power supply. A negative charge force value measurement means 4 to measure a 
negative charge force value in the life judging section 2, A storage means 5 by which the negative 
charge force-battery life table which is the data information which has connected the negative charge 
force and a battery life is memorized, the count of discharge which carries out counting of the count of 
discharge to a charging-time-value addition means 6 to compute the total charging time value by 
integrating a charging time value - coxmting - with a means 7 A battery thermometry means 8 to 
measure battery temperature for every spacing time amount D, a residual life display means 9 to display 
a residual life, a control section 10, the charge control means 11, and means of communications 12 are 
buih in. the count of discharge which carries out counting of the charging-time-value addition means 6 
and the count of discharge which integrate a charging time value to a control section 10 - counting - it 
has an amount conversion means 13 of the 1st life falls convert the information on a means 7 into the 
amount of life falls, an amount conversion means 14 of the 2nd life falls convert into the amount of life 
falls the information on a battery thermometry means 8 measure battery temperature for every spacing 
time amount D, and a residual life value conversion means 15. In addition, 16 is a body of an 
uninterruptible power supply. 

[0034] If the battery 3 built in the uninterruptible power supply begins discharge, life judging equipment 
1 will operate, a negative charge force value will be measured with the negative charge force value 
measurement means 4, the life expectancy value LO will be calculated as compared with the information 
which has memorized this negative charge force value with the storage means 5, and it will output to a 
control section 10. moreover, the total charging time value H found with the charging-time-value 
addition means 6 and the count of discharge ~ counting - the count N of discharge for which it asked 
with the means 7 is outputted to a control section 10, and it outputs in quest of the amount LI of the 1st 
life falls from a formula 1 with the amount conversion means 13 of the 1st life falls as a linear function 
which makes a variable the total charging time value H and the count N of discharge like the case of an 
example 1 . Furthermore, the battery temperature Tn measured by the battery thermometry means 8 for 
every spacing time amount D is outputted to a control section 10, and it outputs in quest of the amount 
L2 of the 2nd life falls from a formula 3 with the amount conversion means 14 of the 2nd life falls as the 
addition sum of the product of the exponential-function value of the battery temperature Tn, and spacing 
time amount like the case of an example 1. And based on the life expectancy value LO, the amount LI of 
the 1st life falls, and the amount L2 of the 2nd life falls which were calculated, the residual life value L 
is calculated from a formula 4 like the case of an example 1 by the residual life value conversion means 



[0035] This residual life value L is outputted to the residual life display means 9 from a control section 
10, for example, notifies a user of a life with the display to lighting of LED etc., a display, etc., or a 
sound, is further sent to the body 16 of an uninterruptible power supply by means of communications 
12, and controls charge of the battery 3 which is discharging by the charge control means 1 1 . 



15. 
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[0036] In addition, generally, since the battery is installed in the location with which it is hard to touch a 
user's eyes, it is effective for the part with which it is easy to touch a user's eyes like the control section 
of the body 16 of an uninterruptible power supply to establish the residual life display means 9, and if 
the charge control means 1 1 is made to build in life judging equipment 1, it can control a charge halt etc. 
more easily based on the result of a life judging, and is effective. 
[0037] 

[Effect of the Invention] This invention is carried out with a gestalt which was explained above, and 
does so the effectiveness that the various busy conditions from which the magnitude of the discharge 
power about the battery built in the uninterruptible power supply, the frequency of discharge, the time 
amount that discharge took, discharge temperature, etc. differ are also accurate, and can judge a life 
correctly. 



[Translation done.] 
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